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M. DUFFAUD. 

T.D. n°1 : Calcul vectoriel, fonctions à plusieurs variables, dérivées partielles. 

Correction partielle 

Exercice 6 

1. 𝒇 𝒙, 𝒚, 𝒛 =  𝒙𝟐 + 𝒚𝟑 −  𝟑𝒛²    Df = ℝ3 et  

𝜕𝑓

𝜕𝑥
 𝑀 = 2𝑥 ;  

𝜕𝑓

𝜕𝑦
 𝑀 = 3𝑦2  ;  

𝜕𝑓

𝜕𝑧
 𝑀 =  −6𝑧  

2. 𝒇 𝒙, 𝒚, 𝒛, 𝒕 =  (𝒙𝟑𝒚𝟐𝒛𝟑𝒕 , 𝒄𝒐𝒔 𝒙𝒚𝒛𝒕 )   Df = ℝ4 

𝜕𝑓

𝜕𝑥
 𝑀 = ( 3𝑥²𝑦2𝑧3𝑡 , −𝑠𝑖𝑛 𝑥𝑦𝑧𝑡 𝑦𝑧𝑡)

𝜕𝑓

𝜕𝑦
 𝑀 = ( 2𝑥3𝑦𝑧3𝑡 , −𝑠𝑖𝑛 𝑥𝑦𝑧𝑡 𝑥𝑧𝑡)  

𝜕𝑓

𝜕𝑧
 𝑀 = ( 3𝑥3𝑦2𝑧2𝑡  , −𝑠𝑖𝑛 𝑥𝑦𝑧𝑡 𝑥𝑦𝑡)

𝜕𝑓

𝜕𝑡
 𝑀 = ( 𝑥3𝑦2𝑧3  , −𝑠𝑖𝑛 𝑥𝑦𝑧𝑡 𝑥𝑦𝑧)  

3. 𝒇 𝒙, 𝒚, 𝒛 =  𝒙𝟐𝒚𝟑(𝒛 + 𝟑)𝟒   Df = ℝ3 

𝜕𝑓

𝜕𝑥
 𝑀 = 2𝑥𝑦3(𝑧 + 3)4 ;  

𝜕𝑓

𝜕𝑦
 𝑀 = 3𝑥2𝑦2(𝑧 + 3)4   ;  

𝜕𝑓

𝜕𝑧
 𝑀 =  4 𝑥2𝑦3(𝑧 + 3)3  

4. 𝒇 𝒙, 𝒚 =  𝒍𝒏(𝒙𝟐 +  𝟐𝒚𝟐)   Df = ℝ2\{0; 0} 

𝜕𝑓

𝜕𝑥
 𝑀 =  

2𝑥

𝑥² + 2𝑦²
 ;  
𝜕𝑓

𝜕𝑦
 𝑀 =

4𝑦

𝑥² + 2𝑦²
   

5. 𝒇 𝒙, 𝒚, 𝒛, 𝒕 =  
𝟏

𝒙+𝒚+𝒛+𝒕
   Df =   (𝑥, 𝑦, 𝑧, 𝑡)  ∈   ℝ4/ 𝑥 + 𝑦 + 𝑧 + 𝑡 ≠ 0  

𝜕𝑓

𝜕𝑥
 𝑀 =  

−1

 𝑥 + 𝑦 + 𝑧 + 𝑡 ²
=  

𝜕𝑓

𝜕𝑦
 𝑀 =

𝜕𝑓

𝜕𝑧
 𝑀 =  

𝜕𝑓

𝜕𝑡
 𝑀    

6. 𝒇 𝒙, 𝒚, 𝒛 = ( 𝒆𝒙𝒚𝒔𝒊𝒏𝟐 𝒙 + 𝒚 ,
𝒙

𝒚
 , 𝟓)  Df =    𝑥, 𝑦, 𝑧 ∈   ℝ3 / 𝑦 ≠ 0  

𝜕𝑓

𝜕𝑥
 𝑀 =   𝑒𝑥𝑦 sin 𝑥 + 𝑦   𝑦. 𝑠𝑖𝑛  𝑥 + 𝑦 +  2𝑐𝑜𝑠  𝑥 + 𝑦    ,

1

𝑦
 , 0  

𝜕𝑓

𝜕𝑦
 𝑀 =   𝑒𝑥𝑦 sin 𝑥 + 𝑦   𝑥. 𝑠𝑖𝑛  𝑥 + 𝑦 +  2𝑐𝑜𝑠  𝑥 + 𝑦    ,

−𝑥

𝑦²
 , 0  et  

𝜕𝑓

𝜕𝑧
 𝑀 = ( 0,0,0)  

7. 𝒇 𝒙, 𝒚, 𝒛 =
𝒙𝒚𝒛

𝒙𝟐+𝒚²+𝒛²
 Df =  ℝ3\{0,0,0} 

𝜕𝑓

𝜕𝑥
 𝑀 =  

(−𝑥2+ 𝑦2+ 𝑧2)𝑦𝑧

(𝑥2+𝑦2+𝑧2)²
    .

𝜕𝑓

𝜕𝑦
 𝑀 =  

(−𝑦2+ 𝑥2+ 𝑧2)𝑥𝑧

(𝑥2+𝑦2+𝑧2)²
    

𝜕𝑓

𝜕𝑧
 𝑀 =  

(−𝑧2+ 𝑦2+ 𝑥2)𝑥𝑦

(𝑥2+𝑦2+𝑧2)²
    

8. 𝒇( 𝒙𝟏, 𝒙𝟐, … , 𝒙𝟏𝟎𝟎) =   𝒙𝒊
𝟏𝟎𝟎
𝒊=𝟏   Df = ℝ100     

𝜕𝑓

𝜕𝑥𝑖
 𝑀 =   𝑥𝑘

100

𝑘=1
𝑘≠𝑖

    

9. 𝒇 𝒖, 𝒗,𝒘 =
𝒖+𝟑𝒗

𝒖𝟐−𝒗
 Df =    𝑢, 𝑣, 𝑤 ∈   ℝ3/ 𝑢2 ≠ 𝑣  

𝜕𝑓

𝜕𝑢
 𝑀 =  

−(𝑢2 + 6𝑢𝑣 + 𝑣)

(𝑢2 − 𝑣)²
   ;  

𝜕𝑓

𝜕𝑣
 𝑀 =  

𝑢(3𝑢 + 1)

(𝑢2 − 𝑣)²
  ;  

𝜕𝑓

𝜕𝑤
 𝑀 =  0  


